Objective. To understand how patient-reported quality is related to adverse events (AEs).
Introduction
Although patient safety is a cornerstone of quality, the relationship between patient safety and patient experience of care is not well understood [1] . Patient ratings of their hospital experience are increasingly common, and CMS now requires hospitals to provide quarterly reports of their Hospital Consumer Assessment of Healthcare Providers and Systems (H-CAHPS) data (http://hcahps.org/files/HCAHPS%20Fact%20Sheet% 202010.pdf ). Such evaluations can be useful to payers, regulators and patients who wish to gauge the quality of health care received from the patient's perspective.
Patient reports represent an important alternative to medical charts as a source of information about the frequency and type of safety events. Patients may be more willing than clinicians to report mishaps and harm, and also are more sensitive to underlying changes in their own symptoms and functional status. Only recently, investigators have begun to explore the utility of allowing patients to report directly on the occurrence of adverse events (AEs) and complications [2] [3] [4] [5] . Few data exist to indicate how patient-reported AEs relate to their perceptions of overall quality of care.
As a practical matter, if incident AEs take place, the response to them by hospital staff could have an important impact on patients' perceptions of the event and overall quality of care. In the business world, this is referred to as 'service recovery', defined as efforts by a service provider to return customers to a state of satisfaction after a service breakdown [6] [7] [8] . For example, hospitals may promote disclosure of an event by a healthcare worker to the patient, or take special efforts to foster communication with providers and shared decision-making, or focus assiduously on discharge planning to ensure a smooth transition following hospitalization. It would be helpful to know whether such aspects of hospital care independently affect quality ratings and are sufficient to overcome the potential negative perceptions associated with an AE.
To better understand these issues, we surveyed patients discharged from acute care hospitals in Massachusetts about their experiences with AEs. In this analysis, we hypothesized first that patients' global measures of hospital quality were negatively affected by the occurrence of an AE, and secondly that hospitals' attention to the patient experience, including disclosure of AEs, fostering communication with providers, and ensuring timely discharge, would mitigate negative assessments of care following hospital-acquired AEs.
Methods Sample
We drew a two-stage probability sample of patients 18 or older who were hospitalized for medical or surgical treatment and who were discharged from Massachusetts hospitals from 1 April to 1 October 2003. In the first stage, we grouped the 71 acute care hospitals into four strata based on size. We selected hospitals randomly from each stratum, although we selected the 5 largest hospitals with certainty, for a total of 16 hospitals. In the second stage, we selected ∼6000 patients at random from the hospital discharge lists to achieve the final desired sample size of 3000 after projected exclusions and response rates. Details of the sample selection are described elsewhere [2] . A partial Health Insurance Portability and Accountability Act (HIPAA) waiver was obtained to permit hospitals to provide patient names and addresses, but no clinical data, to the survey research team. The study was approved by the Institutional Review Boards of the investigators' home institutions and all participating hospitals.
Questionnaire
The questionnaire was developed based on literature review and focus groups and was tested for cognitive understanding [9] . The final interview took 20 min on average to administer. To identify AEs, patients were asked to describe any 'negative effects' or 'complications' while hospitalized. We focused on AEs rather than errors because patients may not be aware of errors that do not harm them. Questions were posed to address four categories of hospital care: medicines brought from home administered in the hospital, new medicines given in the hospital, surgical complications and complications from procedures or tests. These categories of events are well-known sources of AEs, and cover a wide range of events known to occur from previous studies [10] [11] [12] . We assessed disclosure of the event as a positive answer to the question: 'Did anyone from the hospital explain why the negative effects occurred?' Open disclosure programs in hospitals are associated with lower litigation expenses and fewer malpractice claims [13] . To measure patients' perceptions of the preventability of the event, respondents who experienced an AE were asked whether they thought something could have been done differently to prevent the specific negative effect from happening in the future.
All patients were asked to rate various aspects of their hospital experience. These included a global assessment of quality ('What overall rating would you give to the quality of medical treatment you received during that hospital stay?') Ratings of 1 = Excellent, 2 = Very Good, 3 = Good, 4 = Fair and 5 = Poor were dichotomized into high (E/VG/G) and low (F/P) quality. To assess the level of participation in their own care, seven questions were asked and summed to form a single index of participation. These questions addressed seven such behaviors including (i) knowledge about their medical problem, (ii) ability to talk with health providers, (iii) ease of finding a doctor or nurse to provide needed information, (iv) perception that a clinician had described the risks and benefits associated with treatment decisions, (v) ability to participate adequately in decision-making, (vi) experience with visitors who helped make sure patients' wishes were addressed and (vii) experience checking their own medications while in the hospital. The variable was dichotomized into low participation (Yes to 0-4 activities) and high participation (Yes to 5-7 activities) as per a prior study [3] . To assess the appropriateness of discharge, patients were asked to give their opinions on the timing of their release from the hospital (too soon, longer than it should have been or just right). The first two categories were collapsed to create a dichotomous variable of 'not good' vs. 'good' discharge timing. Furthermore, we determined the length of stay of their hospitalization (number of days hospitalized) dichotomized to <5 days or >6 days, as well as information on patient characteristics (sex, age and race/ethnicity) and asked patients about their self-perceived health status (excellent/very good/good/fair/poor) dichotomized as 'good' (E/VG/G) vs. 'not good' (F/P). We combined categorical responses after examining the data for natural cut-points (but before any analyses with other variables) with the goal of having sufficient numbers of cases in different categories to permit meaningful analysis.
Service recovery may be characterized as a mechanism to identify and resolve customer service problems when something goes wrong to mitigate the negative experiences and to restore customer satisfaction. CAHPS identifies various components of a service recovery program in health care, including acknowledgement of and apology for a service failure, a willingness to listen and interact with patients, fixing the problem and following up. (https://www.cahps.ahrq.gov/QualityImprovement/Improvement-Guide/Browse-Interventions/ Customer-Service/Listening-Posts/Service-Recovery-Programs. aspx) To operationalize the concept for this study, we assumed that service recovery would include the following three components. First, it would require disclosure of an event by a healthcare worker to the patient or family. Secondly, it would afford patients an opportunity to participate in their care in ways that included communication with providers, shared decisionmaking and enhanced vigilance at the bedside. Thirdly, it would include good discharge timing, so as to ensure a smooth transition following hospitalization. For the purpose of this study, we defined high service recovery with respect to AEs as a dichotomous variable derived from a combination of these three variables: disclosure, high participation and good discharge timing from the patient's perspective. All other patients were categorized as not receiving high service recovery either because there was no AE and therefore service recovery was not necessary or because they did not receive these services even though they experienced an AE.
Physician ratings of AEs
Two board-certified physicians with research experience in quality improvement and patient safety (E.C.S. and S.N.W.) reviewed the patients' reports in order to clarify definitions, and whether the patient-reported negative effects represented actual AEs, defined as 'unintended harm to the patient by an act of commission or omission rather than by the underlying disease or condition of the patient' [14] . The physicians also rated the severity of the event which was dichotomized into serious (life-threatening, serious, significant) or not serious (trivial or insignificant). While the physician reviewers were not blinded to patients' quality ratings, that was not their focus and at most a minor consideration.
Analysis
Patient characteristics, demographics and study results were calculated using proportions since all variables were categorical. Pearson's chi-square was used to determine differences between the number of AEs and study characteristics as well as between quality ratings and study characteristics. Multivariable logistic regression was used to model the probability of high quality ratings separately for patients without AEs (Model 1) and with AEs (Model 2). In Model 1, the probability of high quality ratings was modeled as a function of patient demographic and clinical characteristics; in Model 2, the probability of high quality ratings was modeled as a function of patient demographic and clinical characteristics, and AE characteristics. From these multivariable logistic regression models, we obtained adjusted probabilities of high quality ratings for patients with and without AEs for each characteristic. These probabilities of high quality ratings for each characteristic were adjusted for all other patient and AE (for those reporting an AE) variables. As sensitivity analyses, we repeated our calculations using a stricter definition of high quality (Excellent vs. VG/G/F/P), and a stricter definition of AEs (serious and preventable) but with the original definition of high quality. All P-values were two sided and were considered statistically significant if P < 0.05. Analyses were performed with SAS version 9.2 (SAS institute, Inc., Cary, NC, USA).
Results
Of the 4163 patients who met our eligibility criteria, 2582 patients (62%) completed the interview: 43% were male, 24% were <50 years old, 90% were White, non-Hispanic and 26% rated their health as fair or poor (Table 1) . Of the total, 608 patients (23%) reported one or more AEs associated with their hospitalization. Significant differences occurred by gender, age, race/ethnicity, health status and length of stay (all P < 0.004).
As shown in Table 2 , 82% of patients rated their quality as high. Patients who were male, >50 years old and in good health at the time of the interview were more likely than others to rate their quality as high (all P < 0.01). In addition, patients with high participation gave higher quality ratings compared with those with low participation (86 vs. 53%, P < 0.001), as did those with good versus less than good discharge timing (85 vs. 64%, P < 0.001).
The presence of an AE as perceived by the patient was highly correlated with quality ratings. Patients with no AE gave high quality ratings 85% of the time, compared with 77 and 62% for patients with one AE or two or more AEs, respectively (P < 0.001). Among patients with one or more self-reported AEs, patients gave higher quality ratings if the event was disclosed or if they thought the AE was not preventable (both P < 0.001). Also among patients with an event, 85% of those with high service recovery (disclosure, high participation and good discharge timing) rated their quality as high compared with 66% of those who did not report all three of those behaviors (P < 0.001).
In the multivariate models, among patients without an AE, adjusted quality ratings were significantly higher for patients who were male, in good health and reported high participation (Table 3) . Among patients with an AE, quality ratings were significantly higher for patients with fewer reported AEs, high participation, good discharge timing and disclosure. Notably, among patients with one or more AE receiving high service recovery, the adjusted percentage reporting high quality was 86.3 (vs. 68.2% for other patients with AEs, P < 0.01). In fact, this was somewhat higher than the unadjusted figure (84.9%) for patients who did not experience an AE.
For our sensitivity analyses, the unadjusted proportion of patients rating their care as excellent was 55% for patients without an AE, 46% for patients with one AE and 37% for patients with two or more AEs (P < 0.01); after adjustment, 62% of patients with an AE who also experienced high service recovery reported excellent quality (compared with 33% of those with an AE who did not experience high service recovery, P = 0.002). In our second sensitivity analysis, 21% (n = 128) of AEs were both serious and preventable. The unadjusted proportion of patients reporting high quality (with the original specification) in this group was 66%. After adjustment, 84% of patients with serious and preventable AEs who also experienced high service recovery reported high quality (compared with 60% of those with an AE who did not experience high service recovery, P = 0.017).
Discussion
To our knowledge, our study is the first to examine the relationship between in-hospital patient-reported AEs and global ratings of quality. We found that patients who reported one or more AEs provided lower quality ratings than patients who did not experience an event, and that the quality ratings decreased further as more events were reported. We also found that patients valued good communication and opportunities to participate in their own care. Even among patients who reported an AE, those to whom the hospital disclosed the event, who were able to participate in their care, and whose discharge timing was appropriate rated the quality of care they received at levels similar to those who did not experience an AE. These associations reflect the potential importance of addressing AEs in a supportive and patientcentered way.
Prior studies have examined the association between patient ratings and other dimensions of quality care with mixed results. Higher patient satisfaction was associated with improved guideline adherence and lower inpatient mortality rates for patients with acute myocardial infarctions at 25 hospitals [15] . Murff et al. [1] found a significant correlation between patient complaints and postoperative complications, but the association was far from perfect, since 19% of patients with a complaint experienced a postoperative complication and 12.5% of admissions without a patient complaint also had complications. Other studies have failed to find significant associations. In one study of two managed care organizations, patients' global ratings of their health care were related to communication, but not with the technical quality of their care [16] . In a recent nationally representative cohort study of nearly 52 000 respondents from the Medical Expenditure Panel Survey, higher initial patient satisfaction using CAHPS was associated with increased mortality during 5 years of follow-up [17] . Similarly, it has been shown that findings of negligence have little to do with the frequency of malpractice suits, an extreme case of dissatisfaction [18] . Taken together these studies, in both outpatient and inpatient settings, employed a range of methods including different ways for measuring the quality and ascertaining patient ratings of their care. While our study documents the strong relationship between in-hospital AEs and patients' global quality ratings, we are reluctant to generalize our findings to outpatient settings or different metrics of quality of care.
Limitations
Our study has several limitations. First, patients were surveyed 6-12 months after discharge which may have clouded their Column Ns may not total to 2582 due to missing values; row percents may not total to 100% due to rounding.
recall of important events. Patients who died before the surveys were administered were not included. Secondly, this paper represents an additional analysis of data collected in 2003. However, we have no reason to believe that the underlying relationship among constructs of quality has changed since then. Thirdly, older and sicker patients may be less aware of or less likely to report AEs. In those cases, proxy reporters may have been able to provide relevant information, but we did not interview proxies. Fourthly, some or all of the numerous opportunities for participation in one's own care could have occurred before the AE. Nevertheless, our results suggest that proactive efforts may have a beneficial effect. Fifthly, our study did not investigate hospital or provider attributes that may promote better patient-centered care. Finally, and most importantly, this was an observational study using a cross-sectional study design which limits conclusions regarding the direction of causality. Our study relied on patient reports for both the quality ratings and identification of safety events. Social desirability bias might lead to underreporting of AEs and over-reporting of participation and discharge timing. At the same time, patients who are predisposed to negative views of healthcare might be both more likely to report AEs and less likely to provide high quality ratings. These patients might also be less likely to participate in their care, feel good about their discharge planning, or perceive and report on the disclosure of an AE. Thus, our research should be viewed as very preliminary evidence of the effect of service recovery on quality ratings by patients experiencing AEs.
Conclusion
The emphasis on improving patient-centered outcomes and the patient experience is growing. New healthcare service programs are offering to help hospitals focus on maximizing patients' experience in addition to improving clinical outcomes (http://disneyinstitute.com/topics/additional_topics/be_health care.aspx). In the Affordable Care Act (ACA), the federal government made substantial investments in research that promotes patient-centered outcomes. The ACA also created hospital incentives to reduce events that harm patients (http:// housedocs.house.gov/energycommerce/ppacacon.pdf ). The present study suggests that AEs can adversely affect patients' rating of quality. However, patients appear to have a nuanced view of these events, receptive to an environment that is transparent and collaborative. Even in the face of an AE, patients appear to recognize hospitals that take measures to mitigate the severity of patients' adverse experiences.
